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A. Introduction
Mitigation of climate change requires a deep decarbonisation of the whole economy. 6 Given that materials production is responsible for a major share of emissions, 7 a very important contribution has to come from these sectors. This means that improvements need to be induced on three levels: 8 (i) efficiency enhancement of production and a shift towards lowercarbon fuel types; (ii) innovation and deployment of break-through technologies for lower carbon production like Carbon Capture and Storage (CCS) as well as Carbon Capture and Use (CCU); and (iii) more efficient materials usage, including a move to higher quality materials and substitution towards innovative and less-carbon intensive materials.
In a world of equal carbon prices, the EU Emissions Trading Scheme (EU ETS) would promote all three mitigation options. Carbon pricing delivers incentives to producers to enhance production efficiency. 9 Sending a price signal along the value chain by passing on carbon costs onto consumption prices engages consumers in emissions reductions through substitution and innovation. 10 A clear allocation of carbon costs creates clarity on the allocation of incremental costs of carbon reduction, and provides incentives for long-term investment in breakthrough technologies.
11
Yet as emphasis on the carbon price in the policy mix and the level of ambition in mitigation effort may differ between countries, 12 carbon prices are expected to vary across regions in the long term. This raises concerns about so-called carbon leakage 13 -a shift of emissions through a relocation of the production of carbon-intensive commodities to regions with lower carbon prices. As a result of carbon leakage, the carbon price signal is muted 14 along the value chain and incentives for innovation, substitution and material efficiencies are lost.
Free allocation, which is the mechanism presently implemented in the EU ETS in order to address carbon leakage, 15 does not restore these incentives: under free allocation, sectors and subsectors exposed to risk of carbon leakage receive free allowances. While this reduces the competitive advantage of production outside the territorial borders of the emissions trading system and thus addresses carbon leakage concerns, 16 it does so by decreasing the effective (marginal) carbon price for goods from these sectors. Free allocation thus fails to transmit an effective carbon price along the value chain, which would be necessary for substitution, innovation and efficient use of materials.
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The literature has therefore examined alternative approaches to address carbon leakage. 18 Most attention has been devoted to Border Carbon Adjustments (BCA 14 Besides carbon costs, the ability to pass on carbon costs is another factor that needs to be taken into account.
Where there is no such a possibility, the risk of carbon leakage increases (A. Marcu et al., n. 13 above, at p 2). Marcu et al., further noted that the ability to pass on carbon costs is more difficult to quantify, as a pass on of carbon costs is also determined by industry-specific and economy wide characteristics (ibid, at pp 3 et seq.). 15 Against this background, the present contribution considers the example of the EU Emissions Trading Directive and explores the precise legal design as well as the most important administrative aspects of such a charge. It argues that the IoC is, provided appropriate choices are made, ripe for implementation. It starts out by presenting the fundamental legal design choices that need to be made even when introducing the charge in a purely domestic context. This concerns the scope, rate, base of assessment and use of revenue. Furthermore, we show that selected economic agents should be given the option to profit from duty suspension arrangements. The concept, which is well established under excise duties, postpones the moment when the charge becomes due to the time of release for consumption (B.). For the international context, the paper contends that the IoC should follow the destination principle:
38 while exports are relieved automatically where the exported good was held under duty suspension arrangements, design choices need to be made with respect to imports. In this respect, we argue that the charge should cover basic materials as well as carbon intensive intermediary and final products (C.). Duty suspension arrangements create both the need for determining who qualifies for participation in such arrangements and for elaborate monitoring, reporting and verification procedures. With respect to monitoring, the IoC should not follow the model implemented for high tax goods such as alcohol under excise duties, which are subject to stringent and permanent controls under the Excise Movement and Control System (EMCS). Instead, a simplified version would suffice (D.) The paper concludes with a summary and a brief outlook on a similar mechanism for a carbon tax (E).
B. Fundamental Design Choices: The charge in a domestic context
The fundamental design of the IoC is determined to a significant degree by the integration into the respective emissions trading system, such as the EU ETS. The policy choices which have been made when opting for the emissions trading system and which have been accepted by economic actors are not to be revisited. The IoC thus is not a fundamental alternative to an emissions trading system, but a complement, which fixes some of its deficits. The charge should be imposed only where the perceived need for free allocation of allowances implies that emissions trading fails to deliver an efficient solution for mitigation. Moreover, the design choices regarding the IoC should be exercised so as to approximate a situation under an emissions trading system in a world of equal carbon prices.
The close connection between the IoC and the respective emissions trading system implies that the widest possible scope of the IoC would be determined by the sectors deemed to be at risk of carbon leakage and thus profiting from free allocation (1.). Similarly, the calculation of the payable amount under the charge would depend on the base of assessment and on the applicable rate, both of which are narrowly related to the emissions trading system: the base of assessment for the charge under the IoC would follow product-specific benchmarks. Such benchmarks are already used for free allocation of allowances under the EU ETS, which is the biggest global carbon market to date and which for illustrative purposes will be referred to in the following. The applicable rate would be governed by the market price of allowances (2.). The chargeable moment would be determined in line with excise duties: while the liability would already be created when the basic material in question such as steel has been produced, it would become due only once the good is released for consumption. At the same time, the corresponding technical fix -the above-mentioned duty suspension arrangements -would reduce the potential for fraud (3.). Finally, the use of revenue once again would mirror general choices made in the EU ETS at large (4.).
I. Scope
The scope of the IoC would be determined primarily by the purpose of the IoC as a complement to free allowance allocation. The IoC would thus be limited to sectors which are deemed to be at risk of carbon leakage. According to Article 10a(15) and (16) of the EU Emission Trading Directive, the sectors must be carbon-intensive and/or have a large exposure to international trade. The former criterion requires that the direct and indirect additional costs induced by the implementation of this Directive lead to a substantial increase of production costs, whereas the intensity of trade with third countries is defined as the ratio between the total value of exports to third countries plus the value of imports from third countries and the total market size for the Community. Thus, the work undertaken in order to identify sectors at risk of leakage can be referred to. 39 Nonetheless, opening the path for the combination of dynamic free allocation and the IoC would not imply that this would have to be the only mechanism. On the contrary, it is conceivable that this mechanism be either initially or permanently confined to certain sectors only, whereas other sectors would profit from one of the other leakage protection measures currently foreseen by the EU ETS Directive. 40 
II. Calculation of liability
The amount of the liability depends on two factors: the base of assessment and the applicable rate. Both parameters should be generally aligned with the corresponding values from the emissions trading systems, such as the EU ETS. However, simplifications are warranted in order to ensure a more cost efficient administration. 
Base of assessment
The base of assessment should be related to the carbon content of the covered materials. Indeed, from a purely environmental perspective, the carbon content should be determined by the emissions associated with a single product. Materials produced with environmental friendly technology would then gain a competitive advantage over less efficiently produced materials.
Yet administrative feasibility militates against such individualized determination of a product's carbon content. 41 Otherwise, production processes would have to be monitored and emissions would have to be allocated to specific products, which would imply compliance efforts going significantly beyond those required under current EU ETS rules. The problem would be further exacerbated for imports. 42 In this case, information might not be available to governments about the production processes deployed and their emissions. 43 Within the debate on BCA, two alternative approaches have been proposed in order to deal with the issue: while some scholars have argued that the average emissions of domestic producers should be used to determine the carbon content of imports where no information about a product's emissions are available, 44 others have spoken out in favour of an adjustment at the level of best available technology (BAT). 45 Both approaches would also be conceivable under the IoC.
In any event, the carbon content should be determined according to material specific benchmarks 46 already used for free allocation of allowances that are independent of the actual production process. 47 At first glance, there would seem to be no motivation for efficiency improvements as the charge would only reflect emissions based on BAT. However, in combination with dynamic free allocation a different picture emerges: All producers would receive allowances corresponding to BAT. To this extent, there would be no opportunity costs of production and thus no cost pass-through down the value chain. 48 The producers of basic materials would, however, be exposed to carbon costs corresponding to carbon intensity above BAT and thus face incentives for carbon efficiency improvements. 41 Approaches how to implement charges that are directly linked to the real carbon footprint of products and their difficulties are described by C. McAusland and N. Najjar, n. 27 above, at p 770. 42 See below at C.II. 43 See for a similar discussion: S. Monjon and P. Quirion, n. 46 These benchmarks are based on emissions associated with the 10 per cent best-performing installations in the European Union (cf. Art. 10a(2) of the Emissions Trading Directive). 47 Such an approach was also suggested by S. Monjon and P. Quirion for the determination of the carbon content of imports (n. 13 above, at p 5204). 48 M. Grubb and K. Neuhoff, n. 26 above, at p 25; R. Ismer, n. 10 above, at p 180.
Rate
In an ideal world, the rate of the charge should reflect the social marginal damage from producing an additional unit of the product or better from consuming an additional unit of the product. 49 Yet the assessment of the social marginal damage is difficult. 50 Thus, recourse is taken to alternative methods like the calculation of rates that are necessary for reaching future climate targets. 51 The tax rate would then be set at a level where investment in abatement technology is incentivized.
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This approach is also inherent in the EU ETS, where a future emissions target is implemented through the limited number of emissions allowances. Auctioning these allowances off at the auction platforms or allowing trade then puts a price on allowances that equals the marginal costs of abatement. 53 As there is already a price per ton of carbon in the EU, there is no need to determine an extra rate applicable under the IoC. Rather, the rate under the IoC should be determined by the allowance price at the auction platforms.
Yet, there should be no real time connection between the rate under the IoC and the price of carbon allowances. Admittedly, such connection would promise the advantage of automatic adjustments of the rate where new information becomes available about the marginal costs of abatement. 54 However, a permanent real time adjustment to the current carbon price would entail high administrative and compliance costs for the government and the companies involved. 55 It therefore appears preferable to apply a yearly average carbon price as for example revealed by the clearing price of allowances in public auctions. The exact figure, which should be published yearly by the European Commission together with other yearly adjustments made in the trade context, 56 could then be incorporated into the relevant IT processes.
Summing up, the charge, which is determined by allowances prices, and the intensity benchmark used for free allocation would reinstate the carbon price signal that had been Marron and E. Toder, n. 27 above, at p 518. 53 Cf. Commission, 'Green Paper on greenhouse gas emissions trading within the European Union' COM(2000) 87 final, at pp 7 et seqq; R. Ismer, n. 10 above, at pp 106 et seq; G. Metcalf and D. Weisbach, n. 27 above, at pp 519. 54 Cf. G. Metcalf and D. Weisbach, n. 27 above, at pp 519 et seqq; D. Marron and E. Toder, n. 27 above, at p 564. 55 G. Metcalf and D. Weisbach, n. 27 above, at pp 519 et seq spoke out for less frequent changes, where costs to changes are involved, as there is little benefit from an adjustment of rates in the short run as investment decisions are taken in the long run. 56 As the IoC also applies on imports that are declared at the frontier, it is conceivable to publish the carbon price in combination with the yearly update of the combined nomenclature. See Art. 12 of the Council Regulation muted by dynamic free allocation. The carbon costs associated with a product would thus equal the result of full auctioning in a world of equal carbon prices.
III. Differentiation between time of creation of liability and the time when liability becomes due: the role of duty suspension arrangements
In theory, the charge under the IoC could be imposed at different stages of the value chain. It could either be imposed purely upstream, i.e. when carbon intensive materials are produced, when they leave the premises on which they were produced, or when they are imported. Alternatively, the charge could be levied only downstream, when carbon intensive materials are supplied to final consumers. While both options would deliver incentives for substitution and an efficient use of material, they suffer from significant drawbacks:
In the upstream case, the charge would have to be rebated upon exportation according to the content of carbon intensive materials contained. Although this approach would comply with World Trade Law that does allow for rebates of inputs consumed during the production process, this approach should be discarded for two reasons. First, depending on the production stage of a product, rebates would be provided to actors that have not paid the charge. As there would be no document to prove the payment of the charge from the third production stage downwards, and indeed the rebate would not depend upon such payment, there would be a high risk of fraud, which vexes tax administrations under VAT. 57 Companies could be incentivized to over-state the materials content of a product upon export to gain high rebates. Strict assessment of the materials content at the frontier could reduce this risk. However, this assessment would be linked to high administrative costs. The risk of over-rebates would rise, if the rate of the charge increases over time. Then, even in the case that the materials content is stated correctly, rebates would exceed the amount that once had been collected upstream. Thus, where there is a design that avoids rebates, this design should be chosen.
Admittedly, rebates could be avoided if the charge were exclusively imposed downstream, i.e. at the time when a product is supplied for final consumption. The charge would then follow the model of retail sales tax. Retail sales taxes -as opposed to VAT -are charges that are imposed at the very last stage of the supply chain. 58 Until then, no liability to the tax has been created and accounted for. Hence, there would be no rebates for exports necessary to impose the destination principle. However, retail sales taxes suffer from significant disadvantages: First, authorities would have to monitor a huge number of participants in the scheme with corresponding administrative costs. Second, there would be excessive monitoring required to ensure that the correct amount of money had been charged and remitted by the retailer, as the audit and invoice trail is poor. 59 In particular, the determination of the right materials content would be difficult to assess, as there would be no document to rely on that would state the correct materials content.
Instead, a hybrid solution should be implemented that would follow the model of excise duties and differentiates between the creation of the liability on the hand and the moment when the liability actually becomes due. In general, excise duties are taxes on the consumption of specific goods and assessed according to the weight, volume, strength or quantity of a certain product. Their main difference to retail sales taxes is that liability to the charge is created upon production or importation. However, the charge is normally not due until goods are released for consumption (taxing point).
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The distinction between the creation of the liability on the hand and the moment when the liability actually becomes due on the other hand could be implemented by means of duty suspension arrangements.
61 Duty suspension arrangements are fiscal arrangements which suspend the charge. Although liability to the charge has been created upon production, the charge is not due as long as goods are held under such arrangements. 62 Duty suspension arrangements allow authorised entities to produce, process, hold, transport and trade excise goods between producers of different production stages without triggering excise. The duty is transferred along the supply chain until excise goods are finally released for consumption. When excise goods depart from suspension arrangements or are held, produced or imported outside such arrangements, they are deemed to be released for consumption and duty has to be paid. The duty must be paid by the person releasing excisable goods from duty suspension arrangements. 63 For this purpose, registered entities must submit periodic returns to the relevant national authorities and pay any charges due. Applying this approach to the IoC would mean that the liability to the charge would be created upon production of carbon intensive materials. This liability could then be passed along the value chain under duty suspension arrangements. The charge would however become due only once the product has been released for consumption. The charge would be imposed according to the materials content of the product, the emissions benchmarks and the rate of the charge at the time of release for consumption. Once the charge would have been settled, the liability would be acquitted and thus cease to exist.
Drawing on the experience with the excise system, the IoC could work as follows. Producers, manufactures or traders desiring to handle carbon intensive products under duty suspension arrangements, would have to seek authorization. If products comprising carbon intensive materials were stored, held or processed by registered companies, no charge would be levied. Similarly, when such products were traded between two authorized persons, these products could be placed under suspension arrangement and no duty would be charged. When these products were sold to unregistered entities or to the final consumer, the good would be assumed to have been released for consumption and the charge would have to be levied by the registered entity and passed onto the consumption price.
The excise approach has significant advantages compared both to an early imposition of the charge and to a retail tax. First, as no rebates are provided, there would be no risk of over-rebates. Second, in comparison to retail sales taxes, carbon intensive material would be subject to fiscal supervision from the creation or import of carbon intensive materials to the imposition of the charge. Fiscal supervision would therefore create invoice trails that would allow for the auditing of liabilities along the value chain. Accordingly, the risk of fraud would be limited. All this means that the chargeable moment should be determined in line with excise duties: while the liability would be already created when the basic material in question such as steel has been produced, it would become due only once the good is released for consumption.
IV. Use of revenue
The revenue, which Pauliuk in the country in which the goods were released for consumption. They could be placed under the roof of an established organization. Alternatively, new entities could be set up. The funds would use the revenue in the first place for purchasing allowances on the carbon markets to cover net imports. In such a way, all emissions linked to carbon-intensive products consumed within the EU would be covered by allowances. The remainder of the funds would support climate mitigation or adaptation measures. The decisions on the exact usage of the funds, which would then have to be in line with EU State aid rules, as well as on the exact governance structures could be taken at the national level.
C. The Charge in the International Context: Exports and Imports
In the international context, the charge should be implemented in accordance with the destination principle. 70 This concept well-established for indirect taxes means that only consumption in the EU would be covered by the charge. Exports would be relieved of the charge, whereas imports would be subject to the charge at a level reflecting their content of carbon intensive materials. The destination principle would automatically be applied where the exported goods were held under duty suspension arrangements (1.). By contrast, the liability to the charge would be created for imports according to the content in the relevant basic materials, the emissions benchmark and the applicable rate. As for the case of production, imported goods could also be held under a duty suspension arrangement. The charge would then be suspended until the release for consumption. The scope of imported goods giving rise to the charge should neither be limited to the scope of materials covered by the charge upon production nor comprehensively be applied to all imported goods. In order to ensure environmental integrity at reasonable carbon administrative and compliance costs, the charge should instead apply only to the importation of goods in pre-defined product categories which have an elevated content of carbon intensive primary materials (2.).
I. Relief for Exports
Relief for exports would be automatic, but somewhat incomplete: it would be limited to situations where the exported goods were held under duty suspension arrangements. Upon exportation, the liability to the charge regarding the goods under duty suspension would be acquitted. Thus, the charge, which was created upon production, would not come due. By contrast, there would be no relief for goods that were not held under duty suspension arrangements. Since the charge would already have both been created and become due and there would, as pointed out above, be no rebates, the charge would have become final. Indeed, the fact that exports would be relieved from the charge only where the goods were held under duty suspension arrangements, would determine the choice of economic agents whether or not to participate in such arrangements: The agents would have to balance the advantage from the relief on the one hand and the compliance costs of participation on the other hand. Such relief, which would be in conformity with the destination principle, complies with the obligations under world trade law, as long as no subsidy would be granted. 71 As the 1970 report on border tax adjustments stated, adjustments made for taxes and charges that are directly levied on products -or directly on the materials going into the manufacture of such goods -qualify for export exemptions or remissions. However, the exemption or remission should not exceed an amount that would be levied in respect of the production and distribution of like products when sold for domestic consumption.
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The underlying rationale for adjustments at the border for indirect taxes is the following: The purpose of world trade law is trade neutrality, both on the import and the export side. Where taxes and charges focus on internal consumption, there is no need to levy such charges on exports, as they are not destined for domestic consumption. Rather, they should be subject to internal charges in the country of destination. Imposing indirect taxes on exports would impose additional costs on exports and thus would oppose trade neutrality.
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II. Including imports: Focusing on basic material and intermediary and final products with significant shares of these materials
In order to ensure that the consumption of carbon intensive goods within the territory of the EU would be covered irrespective of where the goods had been produced, the liability to the charge would also be created for imports. It would be calculated in accordance with the principles set out above for the liability created from the production. As is the case for production, imported goods could also be placed under a duty suspension arrangement upon importation. The charge would then again be suspended until the release for consumption. Where no duty suspension arrangements applied, the charge would be due immediately upon importation.
The scope of imported goods giving rise to the charge should not be limited to the scope of materials covered by the charge upon production. Such a limited scope would be too narrow as carbon embodied in the trade of goods down the value chain would be ignored. 74 Rather, all imported carbon intensive materials as well as imports containing such materials should be included in the scheme at first. However, for reasons of administrative feasibility, it would be conceivable to apply de minimis rules to the importation of goods in selected product categories. 75 This means that no liability to the charge would be created upon importation of goods that are subject to such de minimis rules. The relevant goods in selected product categories to which de minimis rules apply could be chosen based on the share of carbon costs relative to the product value. According to Pauliuk, 76 the creation of liability upon import can be restricted to around 1000 product categories of the Harmonized Commodity Description and Coding System (HS), less so if fewer commodities are covered. In doing so, around 85 per cent of imported emissions associated with carbon intensive material would be covered by the scheme. 77 As under the identification of sectors at risk of leakage, the relevant product categories that could be determined by the European Commission.
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From a more technical perspective, information concerning the creation of liability upon importation could be integrated into TARIC (Tarif Intégré des Communautés Européennes) -the integrated Tariff of the European Union. The TARIC is a source of data created by the European Commission that shows the rules applicable to the importation of products. 79 It summarizes the harmonized system, the combined nomenclature and other matters related to imports for the different product categories. Although it does not have any legal status, the TARIC number is used to classify goods for customs declarations. 80 The number stated in the customs declaration then determines the rules applicable on imports. Accordingly, integrating information about the creation of liability into TARIC would allow customs officials and importers to see whether or not a liability is created upon importation and what additional procedures would apply.
The extension to imports would be compliant with world trade law. In particular, it would satisfy the National Treatment Requirements under Article III.2 of the General Agreement on Tariffs and Trade (GATT) 81 , which prohibits any discrimination against imported products. 82 This is because the charge would apply without difference to materials both imported and domestically produced. The level of the charge would depend only on the physical properties of the material subject to the charge and not on the production process. 82 At first glance, one may wonder whether the fact that for the domestic case, only the production of certain basic materials is covered, whereas the liability is also created upon importation of products further down the value chain, discriminates against foreign producers. However, this would be a fallacy. In truth, the amount of the charge borne by the release for consumption of foreign products is the same as for like domestic products where the materials contained in the product had been held under a duty suspension arrangement prior to the release for consumption. This is because the charge is in both cases measured according to the basic materials content. 83 On this see e.g. J. Pauwelyn, n. 81 above, at pp 27 et seqq; P R. Weber, n. This means that "like" materials would be treated without any discrimination irrespective of their origin. Neither is there an arbitrary discrimination against directly competitive or substitutable product, as the amount of the charge under the IoC would depend in a linear manner on the carbon content of the materials in question. 84 The extension to the importation of products down the value chain would not constitute a discrimination either: the level of the charge, if levied at all in such case, would exclusively reflect the carbon content of the basic materials contained in the product -which for domestic products would have been subject to the charge, be it upon production or upon release for consumption if held under duty suspension arrangements. Quite on the contrary, it would even be legally possible, albeit not administratively feasible, to levy the charge on all imports (with respect to their content of the relevant basic materials) rather than those with an elevated carbon intensity.
D. Administrative Aspects
The administration of the scheme should be designed in a way that ensures a sufficient level of compliance at minimal administrative and compliance costs. For that purpose, the established role model of excise should be followed. Reporting arrangements and functioning should be similar to excise and VAT, for which operating costs remain below 5% of the tax revenue. 85 Indeed, given the fact that reporting and monitoring requirements of the IoC can be incorporated into existing reporting structures, synergy effects may further limit operating costs of the proposed charge.
In particular, duty suspension arrangements create the need for determining who qualifies for participation in such arrangements i.e. who can qualify as an authorized person (1.). At the same time, elaborate monitoring, reporting and verification procedures become necessary. With respect to monitoring, the IoC should not follow the model implemented for high tax goods such as alcohol under excise duties, which are subject to stringent and permanent controls under the Excise Movement and Control System (EMCS). Instead, a simplified version, which can be found for lower value excises, would suffice.
I. Authorized persons
Drawing from the experience in the excise sector, the determination of who is authorized to participate in the scheme is paramount for its effective and efficient operation. The authorization requirement serves the dual purpose of (i) ensuring that the economic agents meet their obligations under the IoC, so that in particular they effectively pay any charge due which they owe and (ii) allowing flexibility for economic agents to self-select on participation so as to reduce compliance and administrative costs.
Ensuring compliance
Authorization helps to ensure that the amount of charge due is effectively paid. 86 Under duty suspension arrangements, the liability of the charge may be transferred from one economic operator to another. 87 Thus, there is a risk that the charge may be evaded or not paid for other reasons, such as insolvency. At the same time, it needs to be ascertained that actors may actually handle carbon intensive products under duty suspension in a reliable manner. Authorization allows dealing with these concerns through a risk-assessment and a preselection of actors.
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One principle of authorization that is also applied under excise law is granting authorization only to actors without objection regarding their tax reliability. 89 This means that authorization is based -among other criteria -on details of the company's financial position, its revenue history and its compliance with other fiscal obligations (customs, VAT, direct taxation). Consequently, past behaviour is used as an indicator of future compliance. The advantage of such an approach is that information about past behaviour in tax matters is accessible to national authorities and no additional administrative burden is put on economic operators. In case of insufficient tax reliability, the applicant has to provide a guarantee based on the average liability held in his company.
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Authorization under the IoC should be granted to natural or legal persons by application. Upon application, the applicant would have to provide data about his tax reliability to the competent national authority. The applicant could either provide these data voluntarily or he could consent that the competent authority can retrieve the necessary data from the tax administration.
Economic actors that are already authorized for similar fiscal matters could be deemed to fulfil the criterion regarding their tax reliability. One such fiscal concept is "authorized economic operators" (AEO). procedures fully satisfy the needs of fiscal security and risk assessment under the IoC. In order to receive the status of an AEO the applicant has to provide among other things 93 • the absence of any serious infringement or repeated infringements of customs legislation and taxation rules, including no record of serious criminal offences relating to the economic activity of the applicant, • the demonstration by the applicant of a high level of control of his or her perations and of the flow of goods, by means of a system of managing commercial and, where appropriate, transport records, which allows appropriate customs control • financial solvency, which shall be deemed to be proven where the applicant has good financial standing, which enables him or her to fulfil his or her commitments, with due regard to the characteristics of the type of business activity concerned.
When authorization is granted, an individual authorization number would be issued to the applicant for the purpose of identification. This number would be collected in a Europe-wide database accessible to national authorities and authorized persons. 
Limiting the number of participants
In order to keep administrative and compliance costs at a reasonable level, the number of participants participating in duty suspensions arrangements should be limited. The authorization requirements would contribute to achieving that goal: In our view, only actors conducting certain activities with carbon intensive commodities (importation, production, processing, trade) would need to participate in the scheme. Under the IoC, this comprises domestic producers of carbon intensive materials as liability to the charge is created at this stage. Further, economic operators dealing with carbon intensive materials (manufacturing industry) should qualify for authorization. By contrast, wholesalers and retailers serving domestic consumers in principle would not need to qualify for authorization.
The authorization requirement would moreover have a beneficial self-selection effect that would reduce the number of participants in the scheme: even if they qualified for authorization, actors with relatively little exposure to the charge might prefer not to apply for authorization. The benefits of participation tend to be reduced down the value chain and largely vanish for firms that do not export their products
II. Monitoring, reporting and verification
Procedures under the IoC need to be structured so as to ensure compliance As duty suspension arrangements allow for the transfer of liabilities along the value chain, efficient control mechanisms need to be in place in order to ensure that no liabilities are acquitted unlawfully. At the same time, administrative and compliance costs must not be excessive. We therefore advocate a transaction-based approach for monitoring (1.). Under this approach, the information required by the government in the administration of the scheme is limited and readily verifiable (2.).
Transaction-based approach for monitoring
The traditional approach for monitoring liabilities under consumption-based charges is based on a mixture of documentation and physical controls, where ingoing and outgoing goods are entered into stock accounts and transactions are documented by commercial documents. Transactions are then audited based on the documentation provided and stock accounts are verified by physical audits. 95 Applying this approach to the IoC would be linked to high administrative costs and would be barely feasible as it requires that the exact amount of liability can be first allocated to intermediary and final products stored and that the liability can then be verified by physical audits.
New transaction-based approaches have evolved that focus on documentary and accountsbased processes that comprise risk management and post-transaction audits to monitor trade flows and stocks. Instead of conducting physical audits, the internal control system of companies is audited to ensure that transactions are properly recorded. If the risk of evasion is regarded to be low, an authorization is issued that allows for simplified procedures e.g. a monitoring of trade flows and stocks based on post-transaction audits. In this case, single transactions of companies are ascertained which includes a verification of documentation. 96 This approach should also be adopted under the IoC. Companies would have to prove that sufficient accounting and recording systems are in place and that transactions are documented precisely. Instead of verifying the liabilities created, transferred, held and acquitted based on physical audits, liabilities would then be monitored by relying on transactions conducted and the records provided. As liabilities are calculated according to weight of carbon intensive material, it would be sufficient that documents and records state the weight of carbon intensive material instead of a monetary value.
Required information and verification
Under the transaction-based approach for monitoring, the chargeable persons would need to report certain information that then can be verified by state officials. The information, its documentation and verification would concern the creation of liability upon production, the movement of carbon intensive material under duty suspension, the release for consumption as well as the creation and acquittal of liability upon import and export.
a) Creation of liability upon production
Producers of carbon intensive materials subject to the IoC would have to account for the weight of primary product. In the steel sector this would comprise e.g. the weight of steel per unit of hot rolled coil. The production volumes would then be reported to governments on a quarterly basis.
At first glance, the verification of production data would appear problematic as the documentation heavily relies on the producer. However, it has to be seen that there is a counter-balancing influence: the reported production data would also be used for the determination of the free allowance allocation. 97 Any under-reporting of production data would translate into a decreased free allocation. Hence, production volumes reported to governments could be subject to somewhat less stringent verification procedures.
b) Movement of carbon intensive material under duty suspension
When moving carbon intensive materials under duty suspension, authorized persons would have to account and report on the trade flows of ingoing or outgoing carbon intensive materials. This would in particular encompass the weight of such materials. Furthermore, the reporting would also extend to the corresponding liabilities transferred respectively assumed.
The trade flows and liabilities would then have to be verified by governments. The monitoring and verification of movements under the IoC should not follow the model implemented for high tax goods such as alcohol under excise duties, which are subject to stringent and permanent controls under the Excise Movement and Control System (EMCS). 98 Instead, a simplified version would suffice given the relatively low amount of the charge. 99 The movement of carbon intensive materials and the transfer of liabilities would thus be proven by commercial documents that are already required for VAT purposes e.g. invoice statements. 100 The documentation, however, would have to be extended by the weight of carbon intensive material transferred.
Verification of the transfer of liabilities between two authorized persons would pose less of a problem, as there would be a conflict of interest between two independent economic actors. 101 While the consignor would tend to over-state the liability transferred, the consignee in contrast would aim to receive as little liability as possible. This conflict of interest would help to ensure the correct transfer of liability.
Nevertheless, the problem might occur that either the receipt of liability is not recorded by the consignee at all or, that the transfer is recorded, but the data recorded by the consignor and the consignee do not correspond. This problem could be solved by first adding the identification number issued upon authorization on the document of proof, and second by requiring a letter of acceptance of liability by the consignee. Therefore, it would be sufficient when the consignee returned electronically a signed copy of the invoice that statedthe amount of liability transferred to the consignor. Governments could then audit selected transactions. Where no letter of acceptance existed, the transfer of liability would be deemed to not have taken place.
For reasons of cost efficiency, a summarized letter of acceptance could be issued for all transactions that took part within a certain period, for example on a quarterly basis.
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Where close trade relations exist between two authorized persons, it is also conceivable that no letter of acceptance would be issued at all. Rather trade partners could agree on a kind of debt assumption where the transfer of liability was automatically accepted by the consignee for all transaction conducted.
c) Release for consumption
Upon release for consumption, the authorized persons would have to account for and report on the weight of carbon intensive material released for consumption, as well as on the amount of charge collected. This information would have to be added to the invoice.
d) Creation and acquittal of liability upon import and export
Upon importation and exportation, authorized persons would have to report on the corresponding weight of carbon intensive materials. This information would form part of the customs declaration documentation.
Verification of the weight of basic material or bulk products would be fairly straightforward, as the total weight of the imported product is already stated on the customs declaration and the weight of carbon intensive material could be derived from this information. For intermediary and final products, the information provided by producers could be verified with reference to product category-specific material benchmarks reflecting the average carbon intensive materials content of a product category. 103 Deviations between 102 In the EU, such simplification is also possible under could also be held under a duty suspension arrangement. The charge should not be limited to the importation of basic materials, but also extend to the importation of intermediary and final products where the share of carbon costs linked to basic materials contained in the product relative to the product value exceeds a certain threshold level.
109
3. The administration of the scheme should be designed in a way that ensures a sufficient level of compliance at minimal administrative and compliance costs. For that purpose, the established role model of excise should be followed. In particular, duty suspension arrangements would create the need for determining who qualifies for participation in such arrangements. Monitoring of liabilities should follow a transaction-based approach. This would require the chargeable persons to report certain information regarding the creation of liability upon production, the movement of carbon intensive material under duty suspension, and the release for consumption and the creation and acquittal of liability upon importation and exportation.
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The combination of dynamic free allocation and the IoC is thus ripe for implementation. It represents a legally and politically feasible instrument, which allows both to address leakage concerns and to send a carbon price signal down the value chain. In particular, the IoC complies with the obligations under WTO law and can be in Europe be implemented as environmental regulation as part of EU ETS. The scheme will also work in practice, when it follows procedures long established under excise and customs: The scheme can be expected to work in a reliable manner and to be resilient to attempts of fraud. At the same time, administration and compliance costs will be reasonable.
In a similar vein, the approach may be applied mutatis mutandis to other forms of carbon pricing. For a carbon tax, there would be a partial upstream tax exemption for carbon emissions at the benchmark level. The partial exemption would correspond to free allocation under emissions trading schemes.
111 It would be combined with an excise on basic materials which would share the main traits of the charge under the IoC; notable exceptions would include the connections to the carbon price and the use revenue. Applying the approach to a Carbon tax would promise similar benefits as for emissions trading schemes. In particular, the individual carbon emissions from the production a particular good would not have to established upon importation or exportation; instead, it would suffice to find out how much of carbon intensive basic materials is contained in the good at hand. All this suggests that for different types of Carbon pricing the IoC can make a valuable contribution to setting the right incentives for decarbonisation in the materials sectors in a world of unequal carbon prices.
